Large-distance effects, which lead to the spin-flip part of the hadronpomeron coupling in QCD -models, are discussed. We study spin asymmetries in exclusive reactions and in diffractive QQ and vector meson production which are sensitive to the spin-dependent part of the pomeron coupling.
Investigation of hard diffractive processes is now a problem of topical interest. Experimental study of reactions with a large rapidity gap [1] gives information on the pomeron structure. Theoretically, it is important to find a possible way to test different model approaches which have been proposed for the pomeron and its couplings with quarks and hadrons. The pomeron has mainly the gluon contents and can be represented in QCD as a two-gluon exchange [2] . Thus, the diffractive reactions may be a significant tool to study the gluon distributions in the nucleon at small x [3] . Actually, these processes can be expressed in terms of skewed gluon distribution in the nucleon F X (X + ∆X) where X + ∆X is a fraction of the proton momentum carried by the outgoing gluon (∆X ≪ X) and the difference between the gluon momenta (skewedness) is equal to X [4] .
The pomeron is a color singlet object which describes high energy reactions at fixed momentum transfer. Usually, the pomeron exchange is written in the factorized form as a product of the function I P , which absorbs s-dependence of the amplitude, and the pomeron-hadron vertices
The model approaches [5, 6] lead to the quark-pomeron couplings in a simple form:
which looks like a C = +1 isoscalar photon vertex [7] . In this case, the spin-flip effects are suppressed as a power of s.
In QCD-based models, which consider large-distance contributions in hadrons, a more general form of the pomeron coupling with the proton has been obtained. In the model [8] , which was found to be valid for momentum transfer |t| < few GeV 2 , the QQ sea effects have been approximated by a meson cloud of the hadron. The model results in the pomeron-hadron coupling in the form
Here x P is a fraction of the initial pomeron momentum carried by the pomeron (x P = 0 for elastic scattering). The large-distance meson cloud contributions in the nucleon produce the A term in (3) . It leads to the transverse spin effects in the pomeron coupling which does not vanish at high energies. This means that the pomeron might not conserve the s-channel helicity. Within this model, a quantitative description of meson-nucleon and nucleon-nucleon polarized scattering at high energies has been obtained [8] . The model predictions for polarization at RHIC energies are shown in Fig.1 [9] . Error bars in the Figure indicate expected statistical errors for the PP2PP experiment at RHIC. The expected errors are quite small and the information about the spin-flip part of the proton-pomeron coupling can be obtained experimentally. The similar structure of the proton coupling with the two-gluon system has been found for moderate momentum transfer in a QCD-based diquark model [10] . Diquarks provide an effective description of non-perturbative effects in the proton. The spin-dependent A contribution in (3) is determined in the model by the effects of vector diquarks. The predicted A N asymmetry (Fig. 2 ) is of the same order of magnitude as has been observed in the model [8, 9] for |t| ∼ 3GeV 2 and found in the BNL [11] and FNAL experiments [12] . A similar form of the proton-pomeron coupling has been used in [13] . Generally, the spin-dependent pomeron coupling (3) can be obtained if one considers together with the Dirac the Pauli form factors [14] in the electromagnetic nucleon current. In all the cases, the spin-flip A contribution is determined by the nonperturbative effects in the proton. Let us analyze now what polarized diffractive experiments might be sensitive to the pomeron coupling structure (3). We shall consider double spin asymmetry of the J/Ψ and QQ production. The cross section of these reactions can be decomposed into the following important parts: leptonic and hadronic tensors and the amplitude of the γ ⋆ I P → J/Ψ(QQ) transition. The hadronic tensor for the vertex (3) can be written as (4) where p and p ′ are the initial and final proton momenta, and s p is a spin of the initial proton.
The spin-average and spin dependent cross sections with parallel and antiparallel longitudinal polarization of a lepton and a proton are determined by the relation
These cross sections can be expressed in terms of spin-average and spin dependent values of the leptonic and hadronic tensors. The structure of the leptonic tensor is well known [15] . For the hadronic tensor one can write
where
) are the hadronic tensors with the helicity of the initial proton equal to ±1/2. The explicit forms of the hadronic tensors can be found in [16] .
A simple model is considered for the amplitude of the γ ⋆ → J/Ψ transition. The virtual photon is going to thestate and the→ V amplitude is described by a non-relativistic wave function [3] . In this approximation, quarks have the same momenta equal to half of the vector meson momentum and m c = m J /2. The gluons from the pomeron are coupled to the single and different quarks in the cc loop. This ensures gauge invariance of the final result.
The cross section of the J/Ψ leptoproduction can be written in the form
For the spin-average amplitude square we find
Here N is a known normalization factor and I is the integral over transverse momentum of the gluon
The term proportional to (2 − 2y + y 2 )m The spin-dependent amplitude square looks like
As a result, we find the following form of asymmetry [16] :
The A ll asymmetry of vector meson production is equal to zero for the forward direction (t = 0). It depends on the ratio of the spin-flip to the non-flip parts of the pomeron coupling α = A/B. The absolute value of α is proportional to the ratio of helicity-flip and non-flip amplitudes which have been found in [8, 10] to be of about 0.1 and weakly dependent on energy. The predicted asymmetry at HERMES energies is shown in Fig. 3 . At HERA energies, the asymmetry will be negligible. The value of asymmetry for α = 0 is not equal to zero. This term of the asymmetry is determined by the γ µ part of the pomeron coupling (3). It gives the predominated contribution to the asymmetry of vector meson production in our model. The predicted Q 2 dependence of A lT asymmetry for the cc production at HERA for α = 0.1GeV
Let us pass now to spin effects in QQ leptoproduction. In the two-gluon picture of the pomeron, we consider all the graphs where the gluons from the pomeron couple to a different quark as well to the single one. The spin-average and spin-dependent cross section can be written in the form
Here, N(x p , Q 2 ) is a normalization function which is common for spin average and spin dependent cross section and
where D ± function comprises a sum of the γP → QQ production diagrams and the corresponding crossed contributions convoluted with the spin average and spindependent tensors. The obtained diffractive A ll asymmetry has weak energy dependence and is proportional to x p which is typically of about .05 − .1. The predicted asymmetry is quite small and does not exceed 1-1.5% [17] . We find that the asymmetry is not equal to zero for α = 0. The value of the asymmetry for nonzero α is determined by the spin-dependent part of the pomeron coupling. However, as in the case of J/Ψ production, sensitivity of the asymmetry to α is not very strong.
Another object, which can be studied at polarized QQ production, is the A lT asymmetry with longitudinal lepton and transverse proton polarization. It has been found that the A lT asymmetry is proportional to the scalar production of the proton spin vector and the transverse jet momentum. Thus, the asymmetry integrated over the azimuthal jet angle is zero. We have calculated the A lT asymmetry for the case when the proton spin vector is perpendicular to the lepton scattering plane and the jet momentum is parallel to this spin vector. The estimated Q 2 dependence of the A lT asymmetry integrated over t for α = 0.1GeV −1 is shown in Fig. 4 . The predicted asymmetry is huge and has a strong k 2 ⊥ dependence. The large value of A lT asymmetry is caused by the fact that it does not have a small factor x p as a coefficient.
In the present report, the polarized cross section of the diffractive hadron leptoproduction at high energies has been studied. The spin asymmetries are expressed in terms of the A and B structures of the pomeron coupling (3) . Generally, the function B should be determined by the spin-average and the function A -by the polarized skewed gluon distribution in the proton. The Bγ µ term of the pomeron coupling (3) contributes to both σ(+) and σ(−) cross sections which for α = 0 are proportional to B 2 . This gives the nonzero A ll (α = 0) asymmetry which is independent of the gluon density. We predict not small value of the A ll asymmetry of the diffractive vector meson production at the HERMES energy. The obtained asymmetry is independent of the mass of a produced meson. So, we can expect a similar value of the asymmetry in the polarized diffractive φ -meson leptoproduction. The predicted A ll asymmetry in the QQ leptoproduction is smaller than 1.5%. The A ll (α = 0) contribution is predominated in asymmetry, and sensitivity of the asymmetry on α for α = 0 is rather weak. Thus, the A ll asymmetry in diffractive reactions is not a good tool to study polarized gluon distributions of the proton and the spin structure of the pomeron. Otherwise, it has been found not small A lT asymmetry in diffractive QQ production. This asymmetry is proportional to α and can be used to obtain direct information about the spin-dependent part A of the pomeron coupling. Experimental analyses of energy dependence of the A lT asymmetry as well as of the A N asymmetry in elastic pp scattering, which have a weak energy dependence in the model, can throw light on the spin structure of the pomeron coupling. They are appropriate objects to study the polarized gluon structure of the proton too. Thus, the pomeron coupling structure can be investigated in diffractive processes. This gives important information on the spin structure of QCD at large distances.
